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KEY INSIGHTS 
Current situation: 
1. All customer segments are offered the same
standard service level.
2. Inadequate link between current segmentation
policy and service level.
Proposed system: 
3. Prioritization of service delivery based on
customer segment results in higher service
levels to the most important customer classes.
Introduction 
A leading company for specialty chemicals has 
already adopted a model to segment its customers 
and products, and it now wants to determine if this 
segmentation is rational and how the supply chain 
can be tailored and differentiated for each segment. 
The overall goal of this project is to see how the 
supply chain can be coordinated in order to improve 
the service offered to its different classes of 
customers in such a way that its most important 
customer segments are better off from a service 
delivery stand point.  
The company understands that a one size fits all 
strategy (offering all customers same level of service 
and supply chain solutions) isn’t good enough to 
compete effectively. Attempting to give all clients 
equal service usually results in a decline of overall 
service, a dramatic increase in costs, and most 
importantly, allows for the possibility of a lower 
priority customer preempting a higher priority one 
(Byrnes 2010). 
The chemical company has 11 broadly segmented 
business units segmented based on the different 
markets the products within these units serve. The 
scope of this project was to narrow down to one 
business unit serving consumer and industrial 
needs. Then it was further narrowed to two business 
lines dealing with paints and agricultural chemicals. 
The company had specifically requested that the 
segmentation and differentiation strategies proposed 
in this project be practical and general enough to be 
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replicated across all business units. In adherence to 
this requirement, we focused on two differentiation 
strategies: - (1) Prioritization of service delivery 
based on customer class, and, (2) Inventory 
rationalization as a tool for differentiated service. 
These two strategies are general enough to be 
adopted in any business unit and also prove to be 
very cost efficient, as they simply re-organize the 
service delivery process and inventory allocation 
method based on customer classification.  
It’s important to mention at this point that “service” 
within the context of this thesis will be predominantly 
viewed from an order fulfillment point of view (the 
time that elapses between order entry and order 
delivery). The primary measurement of this service 
is ON TIME IN FULL (OTIF). This measurement 
checks if an order line was delivered to customers 
on time and that the full quantity requested by the 
customer was delivered.  
Literature Review 
Several works performed by other researchers in the 
field of segmentation and supply chain differentiation 
were reviewed. The segmentation of products and 
customers into ABC categories based on volume 
and variability of demand was researched by Vitasek 
et al (2003). A hybrid of this kind of segmentation 
was adopted by the chemical company, and 
production strategies like MTF, PTO and MTO are 
driven by this segmentation. Mentzer et al (2001) 
demonstrated that timeliness (i.e., the time that 
elapses between the dates an order is placed to 
when it is received) impacts perception of service; 
their prioritization of service level based on service 
time was selected as this project’s model for supply 
chain differentiation. 
Methodology 
Primary Research 
Surveys and interviews were performed with 
customers, customer service representatives, and 
functional business leaders in order to get an idea 
about current service performance and also 
understand which areas within the supply chain 
need to be improved. This project found that 
customers highly valued Quality and Reliability of 
delivery, as seen in Figure 1. 
 
Figure 1: Response to the statement “On scale of 1 to 5 (1 = 
least important and 5 = most important) rank the following 
components of a Premium service offering”. 
The differentiation model proposed in this project will 
help the chemical company provide more reliable 
delivery lead times to each customer segment. It 
was also observed that 67% of customers surveyed 
did not regularly measure service performance of 
the chemical company.  
Historical Data Analysis 
Two Year historical data on all orders fulfilled was 
analyzed to understand the calculated service 
performance of the company. OTIF is the main KPI 
for measuring service at the company. A key finding 
was that the chemical companies’ most important 
customer segments are experiencing the lowest 
OTIF performance, which clearly shows the impact 
of having non-differentiated service levels, as seen 
in Figure 2. In order to reverse this trend, we 
adopted service prioritization. 
 
  
Figure 2: OTIF % for each customer segment. 
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Differentiation Application 
Two segmented based supply chain differentiation 
strategies were adopted: (1) Prioritization of service 
delivery based on customer class, and (2) Inventory 
rationalization as a tool for differentiated service. 
These two strategies were selected due to their 
broad applicability and cost effective qualities. These 
strategies also provide a clear bridge between the 
current product-based segmentation models already 
in place and the customer segmentation model.  
In order to prioritize service time Queuing theory was 
used as a method to offer different service times to 
different customer segments based on their priority 
classes, A, B, and C. This project analyzed the 
current service times in the company (without any 
prioritization: - can be seen as the horizontal lines in 
in the Figure 3 for each scenario. This line is reflects 
the W value) and compared the results with our 
proposed model (i.e. with prioritization: - can also be 
seen in the Figure 3 as the vertical bar values Wi for 
each customer segment) under multiple scenarios in 
the both business lines. For the agricultural chemical 
business line, three scenarios were analyzed: (1) 
stable demand; (2) demand decrease by 30% to 
reflect off peak seasonality; and (3) demand 
increase by 30% to reflect peak season, as seen in 
Figure 3. 
 
Figure 3: Summary of results with the Agricultural chemical 
business line. 
For the Paints business line, four scenarios were 
analyzed :- (1) Equal percentage of orders from all 
customers, or 33% from A customers; 33% from B 
customers, and finally 33% from C Customers; (2) A 
scenario when the highest priority segment, A 
customers, have majority of the orders or 80% for A 
customers: - 15% for B and 5% for C customers; (3) 
C customers with the majority of the orders, or 5% 
for A customers, 15% for B, 80% for C; in a fourth 
scenario, conditions were identical to the third 
scenario, but then we analyzed what happened 
when the normal prioritization rule of serving A 
customers first is changed. Figure 4-.shows a 
summary of all four scenarios, and by comparing 
scenarios 3 and 4, the impact of changing the 
prioritization order can clearly be seen.  
 
Figure 4: Summary of results with the Paint business line. 
Inventory rationalization as a tool for differentiated 
service was the second differentiation strategy 
summarized. Deshpande & Cohen (2003) was the 
source for all insights presented, and all values, 
results and figures were obtained from their work. 
Inventory rationalization is a process of allocating 
inventory to some customer classes while delaying 
fulfillment to other customer classes that have lower 
priority. This model assumes inventory is managed 
continuously using a (Q, r, K) policy where K 
represents the threshold at which we stop serving all 
customer classes and only serve customers with 
highest priority. Q simply means the fixed quantity 
that will need to be ordered when inventory drops 
below r, which is the re-order point. Figure 5 
visualizes the model.  
 
Figure 5: Typical Cycle for a (Q, r, K) Policy. Source: article of 
Vinayak Deshpande. 
The case analyzed compared inventory 
rationalization models with two typical models that 
companies usually adopt: (1) Round up model, 
meaning rounding up over all inventory levels to be 
able to meet the highest fill rate demanding 
customer, and (2) keeping separate pools of stock to 
meet each customers fill rate demands 
independently. Rationalization policies offer the most 
benefits when there is a significant difference in the 
cost of stocking out among customer classes and 
also when the fraction of demand from priority class 
customers is small when compared to the total. 
 
Recommendations 
 Standardization of the OTIF measurement 
needs to be done, because customers 
measure OTIF based on their request 
delivery dates while the company measure 
OTIF based on their first confirmed delivery 
date. 
 The two suggested supply chain 
segmentation strategies should be adopted, 
and the opportunity to charge each 
customer segment for better service could 
be explored. 
 Customer segmentations must be clearly 
communicated to all functional departments 
from customer service to operations. Any 
manual override of the prioritization driven 
by segments should be discouraged to 
ensure adherence. 
 Since most customers indicated that they do 
not track OTIF performance regularly, the 
chemical company should make their own 
monthly OTIF metrics visible and 
transparent. This could be a value adding 
service. 
 
Conclusions 
This thesis was born out of the desire of the 
chemical company to move away from the current 
one size-fits-all, first-come, first-serve supply chain 
model and move towards a differentiated supply 
chain that services customer segments in a 
differentiated way. This was achieved by first 
mapping requirements, and then, analyzing 
historical OTIF performance on various 
segmentation criteria.  Two major differentiation 
strategies were proposed: 1) Prioritization of service 
delivery based on customer class, and 2) Inventory 
rationalization as a tool for differentiated service. 
These two strategies were proposed due to their 
practical nature and cost effective qualities. Priority 
queuing theory was applied to order fulfillment 
process and resulted in very significant service 
improvements for high priority customers when 
compared to the current general first-come first-
serve model. This priority queuing model, if applied 
to the order confirmation process, ensures better 
reliability of delivery dates, which primary research 
shows was highly valued by customers and also 
enables customer segmented order confirmations to 
be possible 
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